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Method for Manufacturing Filter Cartridges and Testing Device 

The present invention relates to a method for manufacturing filter cartridges 
according to the preamble of Claim 1 as well as a testing device according to that 
in Claim 7. 

It is known to manufacture filter cartridges and oil filter cartridges in particular by 
encapsulating the filter medium element itself in a filter housing whose base part 
has a threaded connection for the filter medium. In use, the filter cartridge is 
screwed on to a supply line on the system side for the medium to be filtered. On 
the base part, a sealing area surrounding the threaded connection is provided 
which is tensioned against a line-side sealing area when the filter cartridge is 
screwed on. 

An important step in the manufacture of such filter cartridges is the final test step 
to determine whether the filter cartridge, in reality the filter housing, is tight. 

It is conventional to perform the tightness test independently of how the filter 
cartridge to be tested is later mounted and used. In addition to tightness, 
important criteria that determine whether the finished filter cartridge can be used 
later or not include the formation of the threaded part on the filter housing, as well 
as the tightness achieved when the filter cartridge is screwed onto the medium 
feed line and tightened for operation. 

The goal of the present invention is to propose a manufacturing method and a 
test device of the type recited at the outset that provide assurance that the 
manufactured filter cartridge is tested under conditions that conform to practical 
use. For this purpose, the method according to the invention is characterized by 
the fact that after the filter housing and filter have been assembled, a threaded 
head is screwed automatically and with forced rotation into the threaded 
connection, the filter cartridge with the threaded head screwed on is introduced 



2 



into a tightness test chamber where, by producing a pressure differential across 
the filter housing wail and observing the pressure rn and/or outside the filter 
housing, a determination is made as to whether the filter housing is leaking or not 
and from observing the screwing motion of the threaded head, fulfillment or 
nonfulfillment of the shape specifications for the filter housing is ascertained. 

In this way, within the framework of this manufacturing method, simultaneously 
with tightness testing of the filter housing, the form of the threaded connection is 
checked as well. 

Nonfulfillment of prerequisites for the thread of the threaded connection is 
detected both in the tightness test (observing pressure behavior) and also during 
observation of the mechanical movement relationships during the screwing 
movement. 

In addition, in a preferred embodiment in which a sealing part is provided 
externally on the base part and around the threaded connection, the filter 
housing is placed with the base part on a transport plate through which the 
threaded head is screwed into the threaded connection and then, by means of 
the threaded head, the sealing part is tightened on the base of the filter housing 
against the transport plate. 

As a result, with provision of the above-mentioned sealing area on the filter 
housing, the effect of this part is tested as if in a practical application. 

In another preferred embodiment of the method according to the invention, 
during the screwing-on movement of the threaded head and during the possibly 
provided tensioning of the transport plate against a test chamber dome during 
the tensioning of the sealing area against the transport plate that may be 
provided, and the dome together with the transport plate form the pressure test 
chamber. 
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Preferably, the interior of the filter housing is pressed against the transport plate 
by the threaded head and/or by the area immediately adjacent thereto. In another 
preferred embodiment of the method according to the invention, the screwing-on 
movement of the threaded head, the tensioning of the sealing area against the 
transport plate that may be provided, and the possible simultaneous relative 
movement of the transport plate and the test chamber dome are produced by a 
single linear drive. 

In order to be able to detect the screwing-on movement of the threaded head as 
simply as possible, which movement may be used as a criterion for determining 
whether the existing threaded connection on the filter housing conforms to the 
standard or not, it is also proposed that the transport plate be mounted on a 
supporting part and that the threaded head, which is also displaceable in order to 
perform its screwing-on or screwing-off motion relative to the carrier plate, be 
mounted to be flexibly movable linearly relative thereto and the position of the 
threaded head relative to the support part be detected. For example, if the 
threaded head during the provided screwing-on motion, fails to reach a SET 
position, it can be concluded that the connecting thread provided on the filter 
cartridge housing is not correct, is too narrow for example. 

As mentioned above (Claim 2), in a preferred embodiment of the method 
according to the invention, after the threaded head has been screwed into the 
threaded connection of the filter housing, the sealing part on the base of the filter 
housing is tensioned against the supporting plate by pulling back the threaded 
head. If the thread provided on the filter housing is too wide or is nonexistent, the 
detection of the preferred position of the threaded head during the above- 
mentioned pulling backward or tensioning indicates that the threaded head has 
been pulled inadmissibly far out of the threaded connection. 



The test device according to the invention has at least one supporting plate on a 
frame and a test chamber dome aligned with the supporting plate and usually on 
top of it, with the plate and the dome being driven movably linearly relative to one 
another so that together they form a test chamber that can be closed in a sealing 
fashion. According to the invention, a threaded head is provided that is 
rotationally driven relative to the plate and driven in a linearly movable fashion 
which is movable through an opening in the supporting plate essentially 
perpendicularly to the supporting plate surface. 

Preferred embodiments of the test device according to the invention are specified 
in Claims 8 to 16. 

The invention will now be explained with reference to a figure. The figure shows 
schematically a test device according to the invention for working the 
manufacturing method according to the invention. 

In the single figure, the important components of the test device according to the 
invention are shown schematically to explain the manufacturing method 
according to the invention. 

A test chamber dome 3 is mounted on a frame 1 and, together with a supporting 
plate 5, forms a sealed test chamber that can be opened and closed. A receiving 
chamber 7 opposite dome 3 is mounted on supporting plate 5, said chamber 
being linearly movable with supporting plate 5 relative to frame 1 as shown in 9. 

In chamber 7, a cylinder 1 1 is mounted to be linearly displaceable in the direction 
of device axis A. It rides endwise on a supporting armature 13. In cylinder 11 , a 
threaded head 15 is mounted linearly nonrotatably in the direction of the device 
axis A flexibly movably with flexible element 17as shown. The transfer armature 
departs linearly movably from chamber 17 in the direction of device axis A, 
through an opening 19. 



A carriage 21 is also mounted on frame 1 and is movable in the direction of 
device axis A. Through an opening 23, transfer armature 13 enters a chamber of 
carriage 21 , is mounted rotationally movably and flexibly movably linearly therein 
within the framework of suspension 25 in the direction of device axis A. Chamber 
7 connected with plate 5 and the chamber of carriage 21 are coupled in terms of 
movement by a two-armed lever 27. One arm 27a of lever 27, as shown at 28a, 
is pivotably mounted on chamber 7 and pivotably mounted at central bearing 28b 
with second lever 27b. The second lever 27b in turn, as shown at 28c, is 
pivotably mounted on carriage 21 . Middle joint 28b of two-armed lever 27 is 
guided in a guide curve 31 that is stationary relative to frame 1 . This curve 
defines a path of motion for central joint 28b with a transverse component y, 
transversely to the direction of system axis A. 

A shift transmission 33 rides on transfer armature 13. On the input side, shift 
transmission 33 has a linear movement takeoff, as shown preferably a takeoff 
wheel 35, preferably a gear, which preferably takes off the linear movement of 
transfer armature 13 relative to frame 1 along a specified portion, as shown by 
the meshing of gear 35 with a rack portion 37 on frame 1 . On the output side, 
transmission 33 converts the relative linear movement detected on the input side, 
basically the linear relative movement of dome 33 and plate 5, depending on 
their direction, into the rotary movement o of armature 31 which is transmitted to 
screw head 1 5. 

A compressed air line 39 terminates in chamber 7. A pressure curve evaluation 
unit 43 is connected to dome 3, possibly with an evacuation line 41 . Preferably, a 
linear drive 45 is provided as the only active drive for the test device, such as a 
pneumatic piston cylinder arrangement, between frame 1 and support plate 5 or 
chamber 7, said test device, explained in the figure in terms of its structure, 
operating within the framework of the manufacturing method according to the 
invention as follows: 
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A previously assembled filter cartridge 50 is placed with its threaded opening 52 
on housing base 54 coaxially over the threaded head 15 and/or the opening 
provided therefor in plate 5. It is held there by a holding device, for example by 
means of a suction device (not shown) or, and preferably, by magnets 46, which 
can be permanent magnets and/or electromagnets. This is accomplished with 
dome 3 and support plate 5 separated from one another to a relatively maximum 
degree. 

Now drive 45 is activated. Support plate 5 with the filter cartridge 50 to be tested 
and the test chamber dome 3 are moved together linearly along frame 1 . 
Coupled in terms of its movement by the two-armed lever 27, carriage 21 follows 
this movement. By engagement with rack 37, drive 33 is caused to function and 
the threaded head 15 is given a rotary movement by transfer armature 13. It 
screws automatically into the threaded connection 52 of filter cartridge 50, 
overcoming the force of spring 25. During this vertical movement of plate 5, lever 
27, and carriage 21 , the middle joint 28b moves away laterally in guide 31 , 
whereupon the distance between the carriage and plate 5 is reduced, which also 
permits the screwing-in movement of threaded head 15. In another phase of the 
approach movement produced by drive 45 between plate 5 and dome 3, 
however, the middle joint 28b moves back from its transverse (y) deflection, 
whereupon the distance between plate 5 and carriage 21 again increases toward 
its maximum value. In view of the fact that in the meantime the threaded head 1 5 
has been screwed into threaded connection 52, a tensile stress is produced in 
direction z through the threaded head 15 on the filter cartridge 50 to be tested. 
The cartridge is tensioned in a sealing fashion against supporting plate 5 with its 
sealing area (not shown) extending around the threaded connection 52. Under 
tension in this state, supporting plate 5 is placed tightly against dome 3 and by 
applying pressure to line 39, possibly with evacuation through line 41 , a leak test 
pressure differential is produced across the wall of filter cartridge 50. The leak 
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test takes place in known fashion by following the pressure curve outside and 
inside filter cartridge 50. 

When this test has been completed, the carrier plate 5 is moved backward by 
drive 45 and the threaded head 15 is unscrewed from the threaded connection 
as a result of the change in direction through transmission 33. 

An important aspect of the method according to the invention and the test device 
according to the invention is that it is also determined whether the connecting 
thread of filter cartridge 50 has been formed as required or not. If this thread is 
made too small or is missing so that an attempt to screw in threaded head 15 
when plate 5 is raised causes the head to strike essentially at the level of base 
54, meaning that threaded head 15 and hence transfer armature 1 3 as well does 
not reach an upper SET position SET during the movement of plate 5 against 
dome 3 but is pushed inward against the force of spring 17. 

On the other hand, if the threaded connection on cartridge 50 is shaped so that 
the threaded head, without gripping a thread, can be introduced into or retracted 
from an opening provided, this means that when the distance between 
supporting plate 5 and carriage 21 is increased further by movement guide 31 , in 
the phase in which cartridge 50 is supposed to be tensioned against plate 5, 
head 15 is pulled out again against the force of spring 25, threaded from the 
improperly shaped opening and the SET position SET cannot be reached with 
transfer armature 27. From this it is clear that by simple detection of the position 
of transfer armature 13 relative to frame 1 , it can be determined whether the 
connecting conditions for practical use have been created on the filter cartridge 
under test or not. From this it also follows that an improper screwing action under 
leak test conditions reads as a coarse leak. As shown in the figure, a position 
detector 57 is connected with frame 1 which monitors the position of transfer 
armature 13 as indicated schematically by pointer 59. 
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The following important advantages are achieved with the procedure according 
to the invention: 

• Testing of filter cartridges under practical conditions including: 

• Checking the connections, 

• Checking the tightness of the connections, 

• Achieving the simplest drive conditions (linear drive 45) for complex 
movements, namely closing the test chamber, screwing on the connection, 
checking the fit of the sealing parts against the outside of the cartridge, which 
in practice ensures the seal, 

• The simplest check of the connection conditions (threaded connection) by 
position detection of one part relative to a fixed frame part. 

For inline testing of filter cartridges, on a system according to the invention, a 
plurality of test devices explained in the figure is provided, grouped on a carousel 
for example, which are fed in rapid sequence with the filter cartridges to be 
tested. 

The individual known in the art is familiar with many different ways of assembling 
filter cartridges of the above-mentioned type as well as leak testing filter 
cartridges using a tightly sealed test chamber 3, 5, all of which can be improved 
according to the invention. 



Method for producing filter cartridges (50), especially oil filter cartridges in 
which the filter is encapsulated in a filter housing whose base part has a 
threaded connection (52 ) for the medium to be filtered, characterized in 
that a threaded head (15) is then automatically screwed into threaded 
connection (52), filter cartridge (50) with threaded head (15) screwed into 
it is placed in a tightness test chamber (3, 5), and by creating a pressure 
differential across the filter housing wall and observing the pressure 
behavior in and/or outside the filter housing, a determination is made 
regarding the leakage or nonleakage of the filter housing and from 
observation of the screwing-in motion of threaded head (15), a 
determination is made as to whether the dimensional specifications for the 
filter housing have or have not been met. 

Method according to Claim 1 with a sealing part provided externally and 
around threaded connection (52) on base part (54), characterized in that 
the filter housing is located with base part (54) on a plate (5), through 
which threaded head (15) is screwed into threaded connection (52) and 
then the sealing part is tensioned against plate (5) by means of threaded 
head (15). 

Method according to one of Claims 1 or 2 characterized in that during the 
screwing-in motion and during the (possibly provided) tensioning between 
the sealing area and the plate, plate (5) is brought close to a test chamber 
dome which together with plate (5) forms the test chamber. 

Method according to one of Claims 1 to 3 characterized in that the interior 
of the filter housing is pressurized through threaded head (15) and/or the 
adjacent area of plate (5). 
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Method according to one of Claims 1 to 4 characterized in that the 
screwing-in motion of threaded head (15), the (possibly provided) 
tensioning of the sealing area, and the relative movements of plate (5) 
and test chamber dome (3) that possibly take place simultaneously are 
produced by a linear drive (45). 

Method according to one of Claims 1 to 5 characterized in that plate (5) is 
mounted on a carrier part (1) and threaded head (15) is mounted so that 
it is flexibly and linearly movable relative to plate (5) and the position of 
threaded head (15) relative to supporting part (1) is detected (57). 

Test device for filter cartridges, especially oil filter cartridges, comprising 
the following: 

- At least one plate (5) for a filter cartridge (50) on a frame (1 ); 

- Test chamber dome (3) aligned with plate (5), with plate (5) and dome 
(3) being linearly movable relative to one another and together forming 
a test chamber that can be closed and sealed; 

characterized in that the following are also provided: 

- A threaded head (1 5) rotationally driven relative to plate (5) and also 
driven linearly, said head being movable through a plate opening 
essentially perpendicularly to the surface of the plate. 

Device according to Claim 7 characterized in that threaded head (15) is 
mounted flexibly (17, 25) relative to plate (5) and relative to its linear 
mobility. 



11 



9. Device according to one of Claims 7 or 8 characterized in that plate (5) 
and/or dome (3) is linearly movably driven in one direction and a carriage 
is mounted coaxially with respect thereto and linearly movably on frame 
(1 ), with threaded head (1 5) mounted by a transfer armature 1 3 on the 
carriage so that it is rotationally movable and has its movement coupled 
relative to its linear motion, with the movement of the carriage being 
coupled to the relative movement of plate (5) and dome (3). 

1 0. Device according to Claim 9 characterized in that the coupling of the 
movement between plate (5) or dome (3) and carriage (21 ) is designed so 
that with a specified relative linear movement of plate (5) and dome (3) 
carriage (21) first approaches plate (5) and then moves away from 
carriage (21). 

1 1 . Device according to one of Claims 9 or 1 0 characterized in that the 
movement coupling, preferably between plate (5) and carriage (21) is 
created by a two-armed jointed lever (27) whose middle joint (28b) is 
guided along a movement control curve (31) with a component (y) 
transversely to the linear direction of motion of the plate and dome (3). 

12. Device according to one of Claims 7 to 1 1 characterized in that a rotary 
drive (33) is provided for threaded head (15) which converts a linear 
movement of the threaded head relative to dome (3) into a rotational 
movement of threaded head (15). 

13. Device according to Claim 1 2 characterized in that threaded head (1 5) is 
effectively connected with a converting drive (33) which receives a linear 
relative motion between plate (5) and dome (3) on the input side and 
converts it into the rotary movement (©) of threaded head (15) on the 
output side. 
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1 4. Device according to one of Claims 7 to 1 3 characterized in that the 
threaded head is a replaceable threaded head. 

1 5. Device according to one of Claims 7 to 1 4 characterized in that a position 
detector (57) for the relative positions of the threaded head and dome (3) 
is provided. 

1 6. Device according to one of Claims 7 to 1 5 characterized in that a motion 
coupling between plate (5) and threaded head (1 5) is created as follows: 

• When plate (5) and dome (3) approach one another, the threaded 
6 head strikes plate (5) as it rotates and is then pulled back against plate 

S (5); 

fi m if plate (5) and dome (3) move apart, threaded head (1 5) is set rotating 

UJ in the opposite direction and pulled back against plate (5). 
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Test system with a plurality of test devices according to one of Claims 7 to 
16. 
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obligation under contract or law to assign, grant, convey, or license any rights in the invention is listed below: 

h no such person, concern, or organization 

□ persons, concerns or organizations listed below* 

*NOTE: Separate verified statements are required from each named person, concern or organization having rights 
to the invention averring to their status as small entities. (37 C.F.R. § 1.27) 

FULL NAME 

ADDRESS 



FULL NAME 
ADDRESS 



O INDIVIDUAL □ SMALL BUSINESS CONCERN D NONPROFIT ORGANIZATION 



□ INDIVIDUAL D SMALL BUSINESS CONCERN □ NONPROFIT ORGANIZATION 



I acknowledge the duty to file, in this application or patent, notification of any change in status resulting in loss 
of entitlement to small entity status prior to paying, or at the time of paying, the earliest of the issue fee or any 
maintenance fee due after the date on which status as a small entity is no longer appropriate. (37 C.F.R. § 1.28(b)) 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisonment, or both, under section 1001 
of Title 18 of the United States Code, and that such willful false statements may jeopardize the validity of the 
application, any patent issuing thereon, or any patent to which this verified statement is directed. 



Name of Person Signing 

Title in Organization of Person Signing 

Address of Person Signing 

Signature 



Martin LEHMANN 



Obere Farnbuhlstrasse 1, CH-5610 Wohlen, Switzerland 




Please type a plus sign (+) inside this box — ^ j 4. [ 
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Group Art Unit 



Examiner Name 
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09/381233 
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635.37604X00 



Please change the Correspondence Address for the above-identified application 
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PT| Customer Number 



020457 



Type Customer Number here 



OR 




□ Firm or 
Individual Name 
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City 



State 



ZIP 



Country 
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Fax 



This form cannot be used to change the data associated with a Customer Number. To 
change the data associated with an existing Customer Number use "Request for Customer 
Number Data Change" (PTO/SB/124). 



I am the : 

| | Applicant. 

| | Assignee of record of the entire interest. 

Certificate under 37 CFR 3.73(b) is enclosed. 



Attorney or agent of record 



Typed or 
Printed Name 


Ronald J. Shore 


Registration NO * 28,577 


Signature 




Date 


September 17, 1999 
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